Reptiles are excellent models for studying the effects of temperature on phenotypic 3 variation due to the evolutionary effects of low energy requirements and behavioural 4 thermoregulation (Shine, 2005) . Females can manipulate incubation conditions either by 5 selecting appropriate nest sites (Shine & Harlow, 1996; Iraeta, Díaz & Bauwens, 2007) 6 or by retaining developing eggs (Rodríguez-Díaz & Braña, 2012) . Freedom from heat-7 conserving constraints on body size allows the production of small propagules in large 
13
Because early ontogenetic events can have more impact on the adult phenotype 14 than later ones (Qualls & Shine, 1998) , environmentally-induced effects on embryonic Damme et al., 1992; Elphick & Shine, 1998; Qualls & Shine, 1998; Warner & Shine, 1 
2008).

2
Although high temperatures generally decrease incubation times, their impact on 3 hatching success is less predictable. Depending on the species, hot incubation 4 environments may raise (Telemeco et al., 2010) , have no effect on (Parker & Andrews, 5 2007), or -perhaps more commonly-hamper hatching success (Ji & Braña, 1999; 6 Angilletta et al., 2000) . Hatchling size may also exhibit species-specific responses to 7 temperature (Shine & Harlow, 1996; Telemeco et al., 2010) . Variable responses to divergence as a result of past differentiation events (Hewitt, 2000) .
15
Within this framework, we designed an experiment with a widespread Iberian 16 the Iberian Peninsula shows wide climatic variation, with more humid and temperate 23 areas in the northwest and warmer and drier regions in the southeast. Previous research 24 on this species has revealed an ancient phylogeographic history involving two distinct mitochondrial DNA (mtDNA) lineages in western and eastern areas of the Iberian 1 Peninsula (Carranza et al., 2006; Verdú-Ricoy et al., 2010) . Our specific questions 2 were: 1) Do temperature and moisture levels during incubation affect the hatching 3 success, size or condition of hatchling P. algirus, and how long do these effects last? 2) 
MATERIALS AND METHODS
10
Study species
11
Psammodromus algirus (Linnaeus, 1758) is a medium sized (adult snout-vent length
12
[SVL] 60-90 mm, mass 6-16 g) lacertid that inhabits shrub and woodland habitats of the 13 western Mediterranean. Courtship and egg-laying occur between April and June and 14 hatchlings are born in August-September. Phylogeographic structure is evident for this 15 species (Carranza et al., 2006) , which has eastern and western Iberian lineages 16 separated by a relatively narrow contact zone (Verdú-Ricoy et al., 2010) .
populations encompass nearly all of the altitudinal range of this species in central Spain,
23
which is approximately 450-1,400 m above sea level.
24
We transported all lizards on the same day of capture to the Universidad 1 two females from the same population per cage) filled with moistened earth covered by 2 leaf litter. A 60 W lamp suspended over one end of each terrarium created a 3 photothermal gradient for thermoregulation within the preferred temperature range. UV 4 light was also provided. We fed lizards with house crickets dusted with a commercial 5 vitamin and calcium supplement. All cages were fed and watered ad libitum. Upon 6 arrival at the lab, we measured (SVL), weighed and toe-clipped all lizards. 
Husbandry of eggs and juveniles
9
Gravid females were daily monitored to detect egg-laying. Correct identification of 10 clutches was achieved by checking females daily to identify the laying female as the one
11
showing evident signs of mass loss and, in the only occasion in which both females laid 12 on the same day, by weighing both clutches and determining mass loss for each female.
13
Oviposition occurred between 19 May and 1 July (one clutch per female, 3-9 eggs per 14 clutch). Overall, 36 females laid clutches, of which three (all from Navacerrada) were 15 entirely composed of eggs that failed to hatch. Once detected, eggs were removed, 16 counted, and weighed to the nearest mg. We placed each egg (n = 198) in a 150-ml 17 closed plastic cup filled with ca. 35 g of moistened vermiculite. We assigned each egg 18 to one of four possible treatments in a 2x2 factorial design with temperature and 19 moisture as factors. We set the two moisture treatments by adding either 1 g or 8 g of 20 water per 10 g vermiculite (hereafter 10% and 80% moisture). To set the temperature 21 treatments, we distributed eggs over two incubators (Friocell, Königswinter, Germany) 22 set at constant temperatures of either 24 or 32 ºC. We tried to achieve a balanced split-23 clutch design by distributing eggs from the same clutch as equally as possible among 24 treatments. We selected experimental temperatures of 24 and 32 ºC assuming that these values represent opposite ends of the thermal range below and above the optimal 1 incubation temperature described for P. algirus, with 24 ºC acting as a threshold under 2 which reproduction is constrained due to overextended incubation (Iraeta et al., 2007; 3 Monasterio et al., 2011). 
RESULTS
20
Reproductive traits of females
21
In our sample, females from the western lineage were larger than those from the eastern 22 lineage, with no significant differences between populations from the same lineage 23 (Table 1) . Clutch size was slightly higher for western than for eastern females, a 24 difference that was mainly attributable to their larger size. There were no differences between lineages in mean egg mass. However, for a given SVL and clutch size, western 1 females laid heavier eggs than eastern ones, so that total clutch mass was higher for 2 females of the western lineage, even after controlling for their larger size (Table 1) . Incubation time was longer in the low temperature treatment, and it increased slightly at 7 higher moisture. Lineages did not differ in their average incubation times, but in both 8 lineages eggs from highland populations hatched sooner than those from lowland sites.
9
Overall, hatching success was high (91.4%), with no significant differences between 10 lineages, populations, or moisture or temperature treatments.
12
Morphological traits of hatchlings
13
Hatchling size (SVL) was strongly dependent on incubation temperature, with eggs 14 incubated at 24 ºC producing larger hatchlings. Tail length showed the opposite pattern:
15 lizards incubated at 32 ºC hatched with longer tails than those incubated at 24 ºC.
16
Within both lineages, lizards from lowland populations had longer tails, and tended to 17 be larger, than those from highland populations. All other effects and interactions were 18 not significant.
19
Hatchlings incubated at 80% moisture were heavier than those incubated at 10% 20 moisture, and hatchlings incubated at 24 ºC were heavier than those incubated at 32 ºC.
21
After controlling for the effects of temperature, moisture, and egg mass (as an index of eastern ones, survived; partial association  2 = 11.32, df = 1, P = 0.0008) and that 7 survivorship was higher at 32 than at 24 ºC (95.5% of juveniles incubated at 32 ºC 8 survived, vs. 82.6% of those incubated at 24 ºC; partial association  2 = 7.14, df = 1, P = 88.5 ± 0.9 (13) 47.9 ± 0.6 (16) 84.4 ± 0.9 (13) 45.4 ± 0.5 (11) 81.8 ± 0.6 (11) 42.9 ± 0.4 (9) 79.4 ± 0.6 (10) 40.5 ± 0.6 (10) (days) 80% 88.9 ± 0.7 (15) 48.0 ± 0.3 (11) 85.1 ± 0.6 (13) 46.3 ± 0.7 (12) 83.2 ± 0.8 (9) 42.7 ± 0.3 (9) 79.3 ± 0.5 (9) 40.9 ± 0.2 (10) Tail 0 10% 50.5 ± 1.1 (13) 52.4 ± 1.4 (16) 49.4 ± 1.1 (13) 51.5 ± 0.6 (11) 50.2 ± 1.0 (11) 54.3 ± 1.5 (9) 46.1 ± 1.8 (10) 50.6 ± 2.2 (10) (mm) 80% 53.2 ± 1.0 (15) 53.8 ± 1.2 (11) 49.1 ± 0.6 (13) 48.9 ± 1.5 (12) 52.2 ± 1.4 (9) 53.7 ± 1.1 (9) 48.9 ± 1.0 (9) 51.4 ± 0.9 (10) Food intake 10% 2.0 ± 0.1 (13) 2.0 ± 0.1 (16) 2.1 ± 0.1 (10) 1.7 ± 0.1 (11) 1.6 ± 0.2 (7) 2.0 ± 0.1 (9) 1.7 ± 0.1 (8) 1.6 ± 0.2 (9) (crickets/day) 80% 2.0 ± 0.1 (14) 2.0 ± 0.1 (11) 2.3 ± 0.1 (10) 1.8 ± 0.1 (11) 2.0 ± 0.1 (4) 2.0 ± 0.1 (8) 1.6 ± 0.1 (5) 1.7 ± 0.1 (9)
Growth rate SVL 10% 4.5 ± 0.3 (13) 6.8 ± 0.5 (16) 4.1 ± 0.5 (10) 6.3 ± 0.4 (11) 3.2 ± 0.6 (7) 6.3 ± 0.4 (9) 2.7 ± 0.4 (8) 4.8 ± 0.7 (9) (days -1 x 10 3 ) 80% 4.8 ± 0.3 (14) 7.2 ± 0.4 (11) 5.3 ± 0.7 (10) 5.9 ± 0.5 (11) 3.6 ± 0.5 (4) 6.0 ± 0.4 (8) 2.9 ± 0.5 (5) 5.6 ± 0.7 (9)
Growth rate mass 10% 14.3 ± 1.6 (13) 16.6 ± 1.4 (16) 17.1 ± 0.9 (10) 13.1 ± 1.6 (11) 2.3 ± 3.3 (7) 15.1 ± 1.6 (9) 4.5 ± 2.3 (8) 6.1 ± 2.7 (9) (days -1 x 10 3 ) 80% 14.7 ± 1.3 (14) 17.7 ± 1.6 (11) 17.5 ± 1.6 (10) 13.9 ± 1.8 (11) 9.4 ± 2.3 (4) 10.7 ± 2.2 (8) 3.1 ± 2.7 (5) 8.0 ± 2.3 (9)
Body mass 30 10% 0.83 ± 0.05 (13) SVL 30 10% 33.9 ± 0.5 (13) 34.3 ± 0.7 (16) 32.1 ± 0.4 (10) 32.4 ± 0.6 (11) 31.1 ± 0.6 (7) 32.4 ± 0.6 (9) 31.1 ± 0.6 (8) 29.7 ± 0.9 (9) (mm) 80% 34.9 ± 0.3 (14) 34.6 ± 0.3 (11) 33.7 ± 0.5 (10) 32.0 ± 0.5 (11) 32.0 ± 0.8 (4) 32.9 ± 0.4 (8) 31.8 ± 0.4 (5) 31.4 ± 0.6 (9)
Tail 30 10% 63.8 ± 1.7 (13) 67.6 ± 1.8 (16) 60.4 ± 1.4 (10) 62.0 ± 1.3 (11) 59.9 ± 2.1 (7) 65.2 ± 2.9 (9) 54.6 ± 3.0 (8) 60.1 ± 2.9 (9) (mm) 80% 65.6 ± 1.1 (14) 69.4 ± 1.6 (11) 62.9 ± 1.4 (10) 60.2 ± 2.5 (11) 61.8 ± 1.8 (4) 66.4 ± 1.8 (8) 58.8 ± 1.8 (5) 63.2 ± 2.0 (9) 
